IP 



APR 2 1 2003 



SEQUENCE LISTING 



<110> LONGACRE -ANDRE, SHIRLEY 
ROTH, CHARLES 
NAT0\ FARIDABNO 
BARNWELL, JOHN 
MENDIS\, KAMINI 

<120> RECOMBINANT PROTEIN CONTAINING A C- TERMINAL FRAGMENT OF PLASMODIUM MSP-1 
<13 0> 0660-0l3\5-0XCIP 



<140> 09/134,333 

<141> 1998-08-14\ 

<150> PCT/FR97/00X90 

<151> 1997-02-14 

<150> FR96/01822 

<151> 1996-02-14 

<160> 15 

<170> Patentln version 

<210> 1 

<211> 291 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic DNA 
<220> 

<221> CDS 

<222> (1) . . (291) 

<223> 



UJ 
> 

o 

LU 



CD 
CD 

ex. 

< 



or 

LU 

fcr; 

LU 



<400> 1 

gaa ttc aac ate teg cag cac caa tgc gfcg aaa aaa caa tgt ccc 

Glu Phe Asn lie Ser Gin His Gin Cys Va\ Lys Lys Gin Cys Pro 

1 5 10 \ 15 



gag 
Glu 



48 



aac tct ggc tgt ttc aga cac ttg gac gag aga gag gag tgt aaa tgt 
Asn Ser Gly Cys Phe Arg His Leu Asp Glu Ar§ Glu Glu Cys Lys Cys 
20 25 \ 30 



96 



ctg ctg aac tac aaa cag gag ggc gac aag tgc g^g gag aac ccc aac 
Leu Leu Asn Tyr Lys Gin Glu Gly Asp Lys Cys Val Glu Asn Pro Asn 
35 40 \ 45 



144 



ccg acc tgt aac gag aac aac ggc ggc tgt gac gca gac gec aaa tgc 

Pro Thr Cys Asn Glu Asn Asn Gly Gly Cys Asp Ala Asp Ala Lys Cys 
50 55 60 \ 

acc gag gag gac teg ggc age aac ggc aag aaa ate acg tgt gag tgt 

Thr Glu Glu Asp Ser Gly Ser Asn Gly Lys Lys He Thr Cys Glu Cys 



192 



240 



V 



70 



75 



80 



aoc aaa ccc gac teg tac ccg ctg ttc gac ggc ate ttc tgc age taa 
ThX Lys Pro Asp Ser Tyr Pro Leu Phe Asp Gly lie Phe Cys Ser 
85 90 95 



288 



taa 



291 



<210> 2 y 

<211> 95' 

<212> PRT^ 

<213> Artificial Peptide 



<220> 

<223> synthetic DNA 
<400> 2 



Glu Phe Asn lie Ser Gin His Gin Cys Val Lys Lys Gin Cys Pro Glu 
1 5 \ 10 15 



Asn Ser Gly Cys Phe Atg His Leu Asp Glu Arg Glu Glu Cys Lys Cys 
20 \ 25 30 



Leu Leu Asn Tyr Lys Gin Glu Gly Asp Lys Cys Val Glu Asn Pro Asn 
35 \40 45 



Pro Thr Cys Asn Glu Asn Asn Gly Gly Cys Asp Ala Asp Ala Lys Cys 
50 55 \ 60 



Thr Glu Glu Asp Ser Gly Ser Asn Gry Lys Lys lie Thr Cys Glu Cys 
65 70 \ 75 80 



Thr Lys Pro Asp Ser Tyr Pro Leu Phe Asp Gly lie Phe Cys Ser 
85 90 \ 95 



<210> 3 

<211> 279 

<212> DNA 

<213> Plasmodium falciparum 



<400> 3 

aacatttcac aacaccaatg cgtaaaaaaa caatgtccag aaaattctgg atgtttcaga 



catttagatg aaagagaaga atgtaaatgt ttattaaatt acaaacaaga aggtgataaa 



tgtgttgaaa atccaaatcc tacttgtaac gaaaataatg gtggatgtga tgeagatgee 



\ 



aaatgtaccg aagaagattc aggtagcaac ggaaagaaaa tcacatgtga atgtactaaa 



60 
120 
180 
240 



'cctgattctt atccactttt cgatggtatt ttctgcagt 



4 

354 
DNA 

<213>\ Artificial Sequence 



<220> 

<223> synthetic DNA 



<220> 
<221> 
<222> 
<223> 



(1)\. (354) 




<400> 4 

gaa ttc aac ate teg cag cac caa tgc gtg aaa aaa caa tgt ccc gag 

Glu Phe Asn ire Ser Gin His Gin Cys Val Lys Lys Gin Cys Pro Glu 

1 \ 5 10 15 

aac tct ggc tgt ttc aga cac ttg gac gag aga gag gag tgt aaa tgt 

Asn Ser Gly Cys Phe Arg His Leu Asp Glu Arg Glu Glu Cys Lys Cys 
20 \ 25 30 

ctg ctg aac tac aaa\cag gag ggc gac aag tgc gtg gag aac ccc aac 

Leu Leu Asn Tyr Lys\Gln Glu Gly Asp Lys Cys Val Glu Asn Pro Asn 
35 \ 40 45 

ccg acc tgt aac gag aatc aac ggc ggc tgt gac gca gac gec aaa tgc 

Pro Thr Cys Asn Glu Asn Asn Gly Gly Cys Asp Ala Asp Ala Lys Cys 
50 \S5 60 

acc gag gag gac teg ggc age aac ggc aag aaa ate acg tgt gag tgt 

Thr Glu Glu Asp Ser Gly Ser Asn Gly Lys Lys lie Thr Cys Glu Cys 

65 70 \ 75 80 



acc aaa ccc gac teg tac ccg ctg ttc gac ggc ate ttc tgc age tec 

Thr Lys Pro Asp Ser Tyr Pro l)eu Phe Asp Gly lie Phe Cys Ser Ser 

85 \ 90 95 

tct aac ttc ttg ggc ate teg ttcNttg ttg ate etc atg ttg ate ttg 

Ser Asn Phe Leu Gly lie Ser Phe Leu Leu lie Leu Met Leu lie Leu 

100 10,5 110 

tac age ttc att taa taa 
Tyr Ser Phe lie 
115 



<210> 5 

<211> 116 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> synthetic peptide 



U00> 5 

Glk Phe Asn lie Ser Gin His Gin Cys Val Lys Lys Gin Cys Pro Glu 
1 \ 5 10 15 



Asn S^r Gly Cys Phe Arg His Leu Asp Glu Arg Glu Glu Cys Lys Cys 
20 25 30 



Leu Leu J^sn Tyr Lys Gin Glu Gly Asp Lys Cys Val Glu Asn Pro Asn 

40 45 



Pro Thr Cya Asn Glu Asn Asn Gly Gly Cys Asp Ala Asp Ala Lys Cys 
50 \ 55 60 



Thr Glu Glu Asp Ser Gly Ser Asn Gly Lys Lys lie Thr Cys Glu Cys 
65 \ 70 75 80 



Thr Lys Pro Asp Ser 



Tyr Pro Leu Phe Asp Gly lie Phe Cys Ser Ser 
90 95 



Ser Asn Phe Leu GlyXlle Ser Phe Leu Leu lie Leu Met Leu lie Leu 
100 \ 105 110 



Tyr Ser Phe lie 
115 



<210> 6 \ 
<211> 342 \ 
<212> DNA \ 
<213> Plasmodium falciparum. 


<400> 6 
aacatttcac 


aacaccaatg 


cgtaaaaaaa 


catttagatg 


aaagagaaga 


atgtaaatgtr 


tgtgttgaaa 


atccaaatcc 


tacttgtaac 


aaatgtaccg 


aagaagattc 


aggtagcaac 


cctgattctt 


atccactttt 


cgatggtatt 


tcattcttat 


taatactcat 


gttaatatta 



60 
120 
180 
240 
300 
342 



<210> 7 
<211> 387 
<212> DNA 



4 



<2\13> Plasmodium falciparum 



<220> 
<221>^ 
<222> 
<223> 



CDS 

V(D . - (387) 



<400> 7 

atg aag gcdt eta etc ttt ttg ttc tct ttc att ttt ttc gtt acc aaa 

Met Lys Ala\Leu Leu Phe Leu Phe Ser Phe lie Phe Phe Val Thr Lys 
1 \ 5 10 15 



48 



tgt caa tgt gaa aca gaa agt tat aag cag ctt gta gee aac gtg gac 
Cys Gin Cys GluVrhr Glu Ser Tyr Lys Gin Leu Val Ala Asn Val Asp 
20 \ 25 30 



96 



gaa ttc aac ate tcta cag cac caa tgc gtg aaa aaa caa tgt ccc gag 
Glu Phe Asn lie SerAGln His Gin Cys Val Lys Lys Gin Cys Pro Glu 
35 \ 40 45 



144 



aac tct ggc tgt ttc agia cac ttg gac gag aga gag gag tgt aaa tgt 
Asn Ser Gly Cys Phe Arg\His Leu Asp Glu Arg Glu Glu Cys Lys Cys 
50 ^5 60 



192 



ctg ctg aac tac aaa cag gag ggc gac aag tgc gtg gag aac ccc aac 
Leu Leu Asn Tyr Lys Gin Glu\ Gly Asp Lys Cys Val Glu Asn Pro Asn 
65 70 \ 75 80 



240 



ccg acc tgt aac gag aac aac gc 
Pro Thr Cys Asn Glu Asn Asn 
85 



ggc tgt gac gca gac gec aaa tgc 
Gly Cys Asp Ala Asp Ala Lys Cys 
90 95 



288 



acc gag gag gac teg ggc age aac ^gc aag aaa ate acg tgt gag tgt 
Thr Glu Glu Asp Ser Gly Ser Asn Gly Lys Lys He Thr Cys Glu Cys 
100 105v 110 



336 



acc aaa ccc gac teg tac ccg ctg ttc §ac ggc ate ttc tgc age taa 
Thr Lys Pro Asp Ser Tyr Pro Leu Phe Asp Gly He Phe Cys Ser 
115 120 \ 125 



384 



taa 



387 



<210> 8 \ 

<211> 127 \ 

<212> PRT \ 

<213> Plasmodium falciparum \ 

<400> 8 \ 

Met Lys Ala Leu Leu Phe Leu Phe Ser Phe He Phe Phe\ Val Thr Lys 
1 5 10 \ 15 



Cys Gin Cys Glu Thr Glu Ser Tyr Lys Gin Leu Val Ala Asn Val Asp 
20 25 30 \ 



5 



Lu Phe Asn lie Ser Gin His Gin Cys Val Lys Lys Gin Cys Pro Glu 
35 40 45 



Asn Ser Gly Cys Phe Arg His Leu Asp Glu Arg Glu Glu Cys Lys Cys 
50\ 55 60 



Leu Leu Aan Tyr Lys Gin Glu Gly Asp Lys Cys Val Glu Asn Pro Asn 
65 \ 70 75 80 



Pro Thr Cys Asi\ Glu Asn Asn Gly Gly Cys Asp Ala Asp Ala Lys Cys 
\SS 90 95 



Thr Glu Glu Asp Seis Gly Ser Asn Gly Lys Lys lie Thr Cys Glu Cys 
100 \ 105 110 



Thr Lys Pro Asp Ser Tyr Pro Leu Phe Asp Gly lie Phe Cys Ser 
115 \ 120 125 



<210> 9 

<211> 330 

<212> DNA 

<213> Plasmodium falciparum 1 

<220> 

<221> CDS 

<222> (1) . . (330) 
<223> 



<400> 9 

gaa aca gaa agt tat aag cag ctt gta gee aac gtg gac gaa ttc aac 

Glu Thr Glu Ser Tyr Lys Gin Leu Val Ala. Asn Val Asp Glu Phe Asn 
1 5 10 \ 15 



48 



ate teg cag 
lie Ser Gin 



cac caa tgc 
His Gin Cys 
20 



gtg aaa 
Val Lys 



aaa caa tgt ccc 
Lys Gin Cys\Pro 
25 



gag aac tct ggc 
Glu Asn Ser Gly 
30 



96 



tgt ttc aga 
Cys Phe Arg 
35 



cac ttg gac 
His Leu Asp 



gag aga 
Glu Arg 
40 



gag gag tgt aaa> 
Glu Glu Cys Lys 



tgt ctg ctg aac 
Gys Leu Leu Asn 
4&v 



144 



tac aaa cag 
Tyr Lys Gin 
50 



gag ggc gac 
Glu Gly Asp 



aag tgc 
Lys Cys 
55 



gtg gag aac ccc 
Val Glu Asn Pro 
60 



aac ccg acc tgt 
Asn Pro Thr Cys 



192 



aac gag aac 
Asn Glu Asn 
65 



aac ggc ggc 
Asn Gly Gly 
70 



tgt gac 
Cys Asp 



gca gac gcc aaa 
Ala Asp Ala Lys 
75 



tgc acc gag gag 
Cys Thr GM Glu 
80 



240 



gac teg ggc age aac ggc aag aaa ate acg tgt gag tgt acc aaa ccc 



288 



6 



\sp Ser Gly Ser Asn Gly Lys Lys lie Thr Cys Glu Cys Thr Lys Pro 
85 90 95 



gac\tcg tac ccg ctg ttc gac ggc ate ttc tgc age taa taa 
AspNger Tyr Pro Leu Phe Asp Gly lie Phe Cys Ser 
100 105 



330 



<210> 10 

<211> l\)8 

<212> PR^ 

<213> Plasmodium falciparum 

<400> 10 

Glu Thr Glu Ser Tyr Lys Gin Leu Val Ala Asn Val Asp Glu Phe Asn 
1 \ 5 10 15 



lie Ser Gin His Gin Cys Val Lys Lys Gin Cys Pro Glu Asn Ser Gly 
20 \ 25 30 



Cys Phe Arg His Leu :Asp Glu Arg Glu Glu Cys Lys Cys Leu Leu Asn 
35 \ 40 45 



Tyr Lys Gin Glu Gly AspNLys Cys Val Glu Asn Pro Asn Pro Thr Cys 
50 55 60 



Asn Glu Asn Asn Gly Gly CysNAsp Ala Asp Ala Lys Cys Thr Glu Glu 
65 70 \ 75 80 



Asp Ser Gly Ser Asn Gly Lys Lys Nile Thr Cys Glu Cys Thr Lys Pro 
85 \ 90 95 



Asp Ser Tyr Pro Leu Phe Asp Gly lie x Phe Cys Ser 
100 105 



<210> 11 

<211> 379 

<212> PRT 

<213> Plasmodium cynomolgi 
<220> 

<221> MIS COFEATURE 

<222> (1) . . (139) 

<223> REGION I 



<220> 

<221> MIS C__FE ATURE 
<222> (140) . . (177) 



7 



*223> REGION II 



<22C 

<221*t MISC_FEATURE 
<222>\ (178) . . (282) 
<223> \REGION III 



<220> 

<221> M I S C_FE ATURE 

<222> (2M) . . (379) 

<223> REGION IV 



<400> 11 

Asp Gin Val ThA Thr Gly Glu Ala Glu Ser Glu Ala Pro Glu He He 
1 \5 10 15 



Val Pro Gin Gly lie Asn Glu Tyr Asp Val Val Tyr He Lys Pro Leu 
20 \ 25 30 



Ala Gly Met Tyr Lys Thr He Lys Lys Pro Leu Glu Asn His Val Asn 
35 \ 40 45 



Ala Leu Asn Thr Asn He ile Asp Met Leu Asp Ser Arg Leu Lys Lys 
50 55 60 



Arg Asn Tyr Phe Leu Asp Val Leu Asn Ser Asp Leu Asn Pro Tyr Ser 
65 70 \ 75 80 



He Pro His Ser Gly Glu Tyr He ule Lys Asp Pro Tyr Lys Leu Leu 
85 \ 90 95 



Asp Leu Glu Lys Lys Lys Leu Leu Gly ser Tyr Lys Tyr lie Gly Ala 
100 105 \ 110 



Ser Val Asp Lys Asp Met Val Thr Ala Asn Asp Gly Leu Ala Tyr Tyr 
115 120 \ 125 



Gin Lys Met Gly Asp Leu Tyr Lys Lys His Leu Asp Glu Val Asn Ala 
130 135 r£0 



Cys He Lys Glu Val Glu Ala Asn He Asn Lys His\Asp Glu Glu He 
145 150 155 \ 160 



8 



Jys Lys lie Gly Ser Glu Ala Ser Lys Ala Asn Asp Lys Asn Gin Leu 
165 170 175 



Asn\Ala Lys Lys Glu Glu Leu Gin Lys Tyr Leu Pro Phe Leu Ser Ser 
180 185 190 



lie Gln\Lys Glu Tyr Ser Thr Leu Val Asn Lys Val His Ser Tyr Thr 
L95 200 205 



Asp Thr LeA Lys Lys lie lie Asn Asn Cys Gin lie Glu Lys Lys Glu 
210 \ 215 220 



Thr Glu Thr ire Val Asn Lys Leu Glu Asp Tyr Ser Lys Met Asp Glu 
225 \ 230 235 240 



Glu Leu Asp Val Tyr Lys Gin Ser Lys Lys Glu Asp Asp Val Lys Ser 
245 250 255 



Ser Gly Leu Leu Glu Lys Leu Met Asn Ser Lys Leu lie Asn Gin Glu 
260 \ 265 270 



Glu Ser Lys Lys Ala Leu ^Ser Glu Leu Leu Asn Val Gin Thr Gin Met 
275 \ 280 285 



Leu Asn Met Ser Ser Glu His\Arg Cys lie Asp Thr Asn Val Pro Glu 
290 295 \ 300 



Asn Ala Ala Cys Tyr Arg Tyr Leu\ Asp Gly Thr Glu Glu Trp Arg Cys 
305 310 \ 315 320 



Leu Leu Tyr Phe Lys Glu Asp Ala Gly Lys Cys Val Pro Ala Pro Asn 
325 \330 335 



Met Thr Cys Lys Asp Lys Asn Gly Gly Cyss Ala Pro Glu Ala Glu Cys 
340 345 \ 350 



Lys Met Asn Asp Lys Asn Glu lie Val Cys Lys Cys Thr Lys Glu Gly 
355 360 \ 365 



Ser Glu Pro Leu Phe Glu Gly Val Phe Cys Ser 
370 375 



<210> 12 



9 



<^11> 380 
<2vl2> PRT 

<2M> Plasmodium vivax-like sp. 



<220? 

<221>\ MISC_FEATURE 
<222> \ (1) . . (140) 
<223> REGION I 



<220> 

<221> MIS (IF E ATURE 

<222> (14lL . (178) 

<223> REGION II 



<220> 

<221> MISC_FEA'*KJRE 

<222> (179) . . (2l53) 

<223> REGION IIl\ 



<220> 

<221> MIS C_FEATURE 

<222> (284) . . (380) 

<223> REGION IV 



<400> 12 

Asp Gin Val Thr Thr Gly Glii Ala Glu Ser Glu Ala Pro Glu lie Leu 
1 5 \ 10 15 



Val Pro Ala Gly lie Ser Asp Tyr Asp Val Val Tyr Leu Lys Pro Leu 
20 \25 30 



Ala Gly Met Tyr Lys Thr lie Lys Lyk Gin Leu Glu Asn His Val Asn 
35 40 \ 45 



Ala Phe Asn Thr Asn lie Thr Asp Met Leu Asp Ser Arg Leu Lys Lys 
50 55 \ 60 



Arg Asn Tyr Phe Leu Glu Val Leu Asn Ser Asp Leu Asn Pro Phe Lys 
65 70 75 \ 80 



Tyr Ser Pro Ser Gly Glu Tyr lie lie Lys Asp Pro Tyr Lys Leu Leu 
85 90 \ 95 



Asp Leu Glu Lys Lys Lys Lys Leu Leu Gly Ser Tyr Lys Tyr lie Gly 
100 105 \110 



10 



^la Ser lie Asp Lys Asp Leu Ala Thr Ala Asn Asp Gly Val Thr Tyr 
115 120 125 



Tyr Asn Lys Met Gly Glu Leu Tyr Lys Thr His Leu Thr Ala Val Asn 
130L 135 140 



Glu Glu VaSL Lys Lys Val Glu Ala Asp lie Lys Ala Glu Asp Asp Lys 
145 \ 150 155 160 



lie Lys Lys IleyGly Ser Asp Ser Thr Lys Thr Thr Glu Lys Thr Gin 
L65 170 175 



Ser Met Ala Lys LysYAla Glu Leu Glu Lys Tyr Leu Pro Phe Leu Asn 
180 \ 185 190 



Ser Leu Gin Lys Glu TyrNGlu Ser Leu Val Ser Lys Val Asn Thr Tyr 
195 \ 200 205 



Thr Asp Asn Leu Lys Lys ValXlle Asn Asn Cys Gin Leu Glu Lys Lys 
210 215 \ 220 



Glu Ala Glu lie Thr Val Lys Lys\Leu Gin Asp Tyr Asn Lys Met Asp 
225 230 \ 235 240 



Glu Lys Leu Glu Glu Tyr Lys Lys SerNGlu Lys Lys Asn Glu Val Lys 
245 260 255 



Ser Ser Gly Leu Leu Glu Lys Leu Met Lys S(er Lys Leu lie Lys Glu 
260 265 \ 270 



Asn Glu Ser Lys Glu lie Leu Ser Gin Leu Leu Asn Val Gin Thr Gin 
275 280 \ 285 



Leu Leu Thr Met Ser Ser Glu His Thr Cys lie Asp Th\ Asn Val Pro 
290 295 300 



Asp Asn Ala Ala Cys Tyr Arg Tyr Leu Asp Gly Thr Glu Glii Trp Arg 
305 310 315 \ 320 



Cys Leu Leu Thr Phe Lys Glu Glu Gly Gly Lys Cys Val Pro Ala, Ser 
325 330 335^ 



11 



\sn Val Thr Cys Lys Asp Asn Asn Gly Gly Cys Ala Pro Glu Ala Glu 
340 345 350 



Cys \ys Met Thr Asp Ser Asn Lys lie Val Cys Lys Cys Thr Lys Glu 
355 360 365 



Gly Ser Glu Pro Leu Phe Glu Gly Val Phe Cys Ser 
370 \ 375 380 



<210> 13 
<211> 380 
<212> PRT 



<213> Plasmodium vivax-like sp. 



<220> 

<221> MISC_FEAT 

<222> (1) . . (140) 

<223> REGION I 



<220> 

<221> MIS C_FEATURE 

<222> (141) . . (178) 

<223> REGION II 



<220> 

<221> MIS C_FEATURE 

<222> (179) . . (283) 

<223> REGION III 



<220> 

<221> MISC_FEATURE 

<222> (284) . . (380) 

<223> REGION IV 



<400> 13 



Asp Gin Val Thr Thr Gly Glu Ala Glu Ser Glu\Ala Pro Glu lie Leu 
1 5 10 \ 15 



Val Pro Ala Gly lie Ser Asp Tyr Asp Val Val Tyr Leu Lys Pro Leu 
20 25 \ 30 



Ala Gly Met Tyr Lys Thr lie Lys Lys Gin Leu Glu Asn H^s Val Asn 
35 40 45 



Ala Phe Asn Thr Asn lie Thr Asp Met Leu Asp Ser Arg Leu Lys Lys 
50 55 60 



12 



Vrg Asn Tyr Phe Leu Glu Val Leu Asn Ser Asp Leu Asn Pro Phe Lys 

70 75 80 



Tyr s\r Ser Ser Gly Glu Tyr lie lie Lys Asp Pro Tyr Lys Leu Leu 
85 90 95 



Asp Leu GluVLys Lys Lys Lys Leu lie Gly Ser Tyr Lys Tyr lie Gly 
InQO 105 110 



Ala Ser lie Asp Met Asp Leu Ala Thr Ala Asn Asp Gly Val Thr Tyr 
115 \ 120 125 



Tyr Asn Lys Met Gly Glu Leu Tyr Lys Thr His Leu Asp Gly Val Lys 
130 \ 135 140 



Thr Glu lie Lys Lys Val Glu Asp Asp lie Lys Lys Gin Asp Glu Glu 
145 150 \ 155 160 



Leu Lys Lys Leu Gly Asn Val A.sn Ser Gin Asp Ser Lys Lys Asn Glu 
165 \ 170 175 



Phe lie Ala Lys Lys Ala Glu Leu 
180 



Lys Tyr Leu Pro Phe Leu Asn 
190 



Ser Leu Gin Lys Glu Tyr Glu Ser Leu Val Ser Lys Val Asn Thr Tyr 
195 200 \ 205 



Thr Asp Asn Leu Lys Lys Val lie Asn Asn Oys Gin Leu Glu Lys Lys 
210 215 \ 220 



Glu Ala Glu lie Thr Val Lys Lys Leu Gin Asp Tyr Asn Lys Met Asp 
225 230 235 \ 240 



Glu Lys Leu Glu Glu Tyr Lys Lys Ser Glu Lys Lys Asn Glu Val Lys 
245 250 \ 255 



Ser Ser Gly Leu Leu Glu Lys Leu Met Lys Ser Lys Leu l\e Lys Glu 
260 265 270 



Asn Glu Ser Lys Glu lie Leu Ser Gin Leu Leu Asn Val Gin T^r Gin 
275 280 285 



13 



jeu Leu Thr Met Ser Ser Glu His Thr Cys lie Asp Thr Asn Val Pro 
290 295 300 



Asp vVsn Ala Ala Cys Tyr Arg Tyr Leu Asp Gly Thr Glu Glu Trp Arg 
305 \ 310 315 320 



Cys Lei\ Leu Thr Phe Lys Glu Glu Gly Gly Lys Cys Val Pro Ala Ser 
325 330 335 



Asn Val Tljr Cys Lys Asp Asn Asn Gly Gly Cys Ala Pro Glu Ala Glu 
340 345 350 



Cys Lys Met\Thr Asp Ser Asn Lys lie Val Cys Lys Cys Thr Lys Glu 
355 \ 360 365 



Gly Ser Glu Pro Leu Phe Glu Gly Val Phe Cys Ser 
370 \ 375 380 



<210> 14 

<211> 281 

<212> PRT 

<213> Artificial \Sequence 
<220> 

<223> synthetic polypeptide 



<220> 

<221> MIS C_FEATURE 

<222> (1) . . (115) 

<223> REGION I 



<220> 

<221> MIS C_FEATURE 

<222> (116) . . (125) 

<223> REGION II 



<220> 

<221> MISC_FEATURE 

<222> (126) . . (197) 

<223> REGION III 



<220> 

<221> MISC_FEATURE 

<222> (198) . . (281) 

<223> REGION IV 



14 



\400> 14 

AsA Gin Val Thr Thr Gly Glu Ala Glu Ser Glu Ala Pro Glu He Val 
1 \ 5 10 15 



Pro Gl\ He Tyr Asp Val Val Tyr Lys Pro Leu Ala Gly Met Tyr Lys 
20 25 30 



Thr He Lyis Lys Leu Glu Asn His Val Asn Ala Asn Thr Asn He Asp 
35\ 40 45 



Met Leu Asp Ser Ala Leu Lys Lys Ala Asn Tyr Phe Leu Val Leu Asn 
50 \ 55 60 



Ser Asp Leu Asn Pro Ser Gly Glu Tyr He He Lys Asp Pro Tyr Lys 
65 \ 70 75 80 



Leu Leu Asp Leu Gluy Lys Lys Lys Leu Gly Ser Tyr Lys Tyr He Gly 
85 \ 90 95 



Ala Ser Asp Asp Thr APa Asn Asp Gly Tyr Tyr Lys Met Gly Leu Tyr 
100 \ 105 110 



Lys His Leu Val Lys Val GUu He Asp Lys Lys Gly Lys Ala Lys Lys 
115 \ 120 125 



Glu Leu Lys Tyr Leu Pro Phe Leu Ser Gin Lys Glu Tyr Leu Val Lys 
130 135 \ 140 



Val Tyr Thr Asp Leu Lys Lys He Asn Asn Cys Gin Glu Lys Lys Glu 
145 150 \ 155 160 



Glu Val Lys Leu Asp Tyr Lys Met Asp Glu Leu Tyr Lys Ser Lys Val 
165 lVO 175 



Lys Ser Ser Gly Leu Leu Glu Lys Leu Met ^Ser Lys Leu He Glu Ser 
180 185 \ 190 



Lys Leu Ser Leu Leu Asn Val Gin Thr Gin Leu Viet Ser Ser Glu His 
195 200 \ 205 



Cys He Asp Thr Asn Val Pro Asn Ala Ala Cys TyrNArg Tyr Leu Asp 
210 215 220 



15 



y Thr Glu Glu Trp Arg Cys Leu Leu Phe Lys Glu Gly Lys Cys Val 
225 230 235 240 



Pro Aj.a Asn Thr Cys Lys Asp Asn Gly Gly Cys Ala Pro Glu Ala Glu 
245 250 255 



Cys Lys tyet Asp Asn lie Val Cys- Lys Cys Thr Lys Glu Gly Ser Glu 
260 265 270 



Pro Leu Phe\Glu Gly Val Phe Cys Ser 
275 \ 280 



<210> 15 

<211> 6 

<212> PRT 

<213> Artif icial\ Sequence 



<220> 

<223> synthetic peptide 
<400> 15 



Leu Asn Val Gin Thr Gl\ 
1 5 



16 



